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To the Commissioner: j 
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Facsimile: (608)831-2106 
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P.O. Box 1450! 
Alexandria, vW 22313-1450. 



Date of Deposit: 



Signature: 



IN THE UNITED STATES PATENT AND TRADEMARK Office 
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To the Commissioner: ! 

in response to the Office Action dated June 13 . 2005, the time penod for 
response set to expire October 13, 2005, by virtue of th f Petition for One-Month 
ExtensionofTimefnedhe^ 
of the following amendment and accompanying remarks. ! 

Amendments to the Claims begins on page 2 of this paper. 

• i 

Applicants' Remarks begin on page 5 of this paper. 



JfJ TWIT. C r \ AIMS j 

i 

(CURRENTLY AMENDED) A DNA expression construct comprising, in 5' 
to y order: a promoter, the promoter operationally linked to a DNA 
sequence encoding streptokinase, wherein the streptokinase has an ammo 
acid as encoded in the DNA sequence of SEQ. ID. NO. 3. and 

wh ereintheexpressioncons^ 
comprising enzynttt^^ 

contain the expression consu l *n d whor^n thf. sirepto JynasejS 

(ORIGINAL) The DNA expression construct of Clajim 1. wherein the 
promoter is a XpR-XpL promoter. 

(ORIGINAL) The DNA expression construct accorjling to Claim 1 . wherein 
the DNA sequence encoding streptokinase has a DNA sequence of SEQ. ID. 
NO. 3. j 

l 
I 

(CURRENTLY AMENDED) A method of producing streptokinase 
in 5' to 3' order: a promoter, the promoter operationally linked » « 

acid £e<Ui£!!££ as encoded in the DNA sequence <4 SEQ. ID. N0.3.and 
herein the expression construct drives formation of inclusion bod.es 

uprising e~ymrfe.Hr-*. « n — 

contain the expression construct; and then heat irjlucing the host cell, 
^n*, ahasjn the host cell expresses inclusion bodies compnsmg 



9. 



emyuuliuillj actiTC streptokinas e , iH further wheijein thf Streptokinase 
ic -. ymtferifr i ff*- »P™ ^lubilift>tion of the IPCl^ipn bodies. 



5. (ORIGINAL) The method of claim 4, wherein the host cell is an E. coU cell. 

i 
i 
i 

6-7. (CANCELED). I 



8. (ORIGINAL) The method according to Claim 4, former comprising: 

inoculating culture media with the transformed host; and 

i 

fermenting the transformed host. j 



(CURRENTLY AMENDED) The method according jo Claim 8, further 
comprising isolating the e mjuuUudlj mU tc streptokinase produced. 



10. (ORIGINAL) The method according to Claim 9, wherein the enzymatically- 
active streptokinase is isolated by steps comprising: j 

(a) pelleting the transformed host; 1 

(b) disrupting the transformed host to release thejinclusion bodies and 
partitioning the released inclusion bodies; j 

(c) isolating the partitioned inclusion bodies; 1 



(d) solubilizing the isolated inclusion bodies; 

(e) diafiltering the solubilized inclusion bodies; : 

(f) purifying the diafiltered inclusion bodies by ion exchange 
chromatography and then by gel permeation [chromatography to 
separate fractions containing the streptokinase; and 

(g) diafiltering the fractions containing the streptokinase. 
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11. (CURRENTLY AMENDED) A genetically-engineerejl host cell which 
expresses enzymatically-active streptokinase comprising: a host cell 
transformed to contain an expression construct comprising, in 5' to 3« order: 
a promoter, the promoter operationally linked to a DNA sequence encoding 
streptokinase, wherein the streptokinase has an amino; acid sequence as 
encoded by the DNA sequence of SEQ. ID- NO. 3. ^herein the expression 
construct drives formation of inclusion bodies comprising enxymatieaHr 
attire streptokinase in the host cell, *M ^herein thj streptokinase is 
f nmr^T n f - ^""juration of the inciiision bodies .. 

12-21. (CANCELED). j 



REMARKS | 
Claims 1, 4, 9, and U have been amended herein. Support for the claims as 
amended can be found in the specification at page 3, third fulj paragraph; at page 4, 
first full paragraph; and at page 12. first and second full paragraphs. No new 



matter is added. 



Claims 6, 7, and 12-21 were canceled in a previous ppr. 
Claims 1-5 and 8-11 remain in the application. Favorable reconsideration is 
respectfully requested. j 



i 



Rejection of Claims 1-5, and 8-11 Under §112, Second Paragraph: 

This rejection is believed to have been overcome by appropriate amendment 
to the claims. Specifically, the claims have been amended to recite that the 
streptokinase is expressed in the form of an inclusion body, jand that the insoluble 
streptokinase contained in the inclusion bodies is enzymatically active upon 
solubilization of the inclusion body. This change in the positive recitation of the 
claims is believed to address the Examiner's concerns regarding using the adjective 
-enzymatically active" as applied directly to the inclusion body itself. 

Applicants' intent with respect to the prior language|of the claims was to 
require in the claims that the streptokinase expressed as an fnsolublc Inclusion body 
is, in fact, -enzymatically active" when resolubilized, rathjr than being denatured 
and thus irreversibly inactivated. The claim language as amended is believed to 
clarify this point and thus overcome the rejection under §1^2, second paragraph. 
Withdrawal of the rejection is therefore respectfully requeued. 

Applicants wish to repeat here a point raised earlier:: enzymes expressed in 
• inclusion bodies are usually rendered irreversibly iaajfej because the enzyme 
becomes denatured in the inclusion body. See Applicants'! prior response filed 
February 15, 2005 (in the paragraph spanning pages 7 and 8, and Exhibit A). In 



short, one of ordinary skill in the art can^t and wi H assume that an enzyme 
expressed as an inclusion body will be enzymatically active oiice the inclusion body 
is put back in solution. This is because most enzymes, whenjexpressed as an 
inclusion body, are irreversibly denatured and thus enzymatically inafitive, even 
when resolubilized. See Exhibit A of Applicants* response filed February 15, 

2005. | 

In contrast, in the present invention the streptokinase lis expressed in an 
inclusion body. That makes the enzyme far easier to isolate jand purify. When the 
inclusion body is then resolubilized, the streptokinase is enzymatically active. 
Thus, the inclusion bodies themselves contain non-denatured, -enzymatically 

i 

active" streptokinase. j 

Rejection of Claims 1, 3 and 11 Under §102(b) in View of Pupo et al. (1999) 

i 

Biotechnology Letters 21:1119-1123 j 

The rejection of Claims 1 , 3 and 1 1 is respectfully traversed because Pupo et 
al clearly flflnpi describe an expression construct which djives the expression of 
inclusion bodies comprising streptokinase (as required by Claims 1 and 3), nor do 
Pupo et al. describe a host transformed to contain such an Expression construct (as 
required by Claim 1 1). Moreover, Pupo et al.'s insoluble fraction cannot have any 
endogenous streptokinase activity because, as per the Office's own definition, when 
an enzyme is insoluble it is inherently devoid of activity. 

The First point, that Pupo et al. doe not describe expressing streptokinase in 
an inclusion body, is made quite clear by the passage at pa'ge 1120, left-hand 

i 

column, first full paragraph of Pupo et al. : j 

In this work we describe how the skc gene from S. equisimilis 
H46A can be expressed in E. coli W3110 as a soluble P^m t 
was then possible to develop a simple procedure for the prf"™ 
of the recominant SKC wh> not including ™V if uWfcaflW or 
refolding of this protein. (Emphasis added.) 



Pupo et al. express an fnrvmaticaHY-activg streptokinase enzyme in E. coU 
r »t. ft „t »nv solubilization of the resulting enzyme. By ^Office's own , 
definition the enzyme produced by Pupo et al. must already be in solution. (See 
page 4 of the Office Action, "When an enzyme is insoluble if is inherently devoid of 
activity ") If Pupo's enzyme was insoluble, it would not haje any activity and a 
solubilization step would be required. Therefore, Pupo et aL doeinpi disclose 
expressing streptokinase in an inclusion body because Pupo'|s method dpes^ol 
include any solubilization step. (See the above-quoted passage.) In short. If Pupo's 
streptokinase was expressed as an inclusion body (which is jequired by the positive 
language of the present claims), Pupo's method would have to Includ e a 
solubUization step. But Pupo et al. explicitly state that theif method doesiiol 

include a solubilization step. 

The Office expresses puzzlement that Applicants keep raising the fact that 
any streptokinase activity found in Pupo's insoluble fractfoh is simply 
contamination from Pupo's soluble fraction. The point is this: Pupo's insoluble 

f, „ ,j ] of rnntniTl TTT «~rf**-* «*M* ^P 0 ' 8 

streptokinase activity is found entirely in the gojubje fraction. The only reason 
there is any streptokinase activity in Pupo's insoluble fraction is due to 
contamination from the soluble fraction. Pupo himself sajs so at page 1122, left- 

hand column, first paragraph. j 

This issue is directly at the heart of the rejection: Eupo et al. explicitly state 
that their construct drives the expression of streptokinase rwhile not including any 
solubilization step." (PupoetaL, page 1120, left-hand cplumn, first full 
paragraph.) By definition, then, the streptokinase formed in Pupo's approach fenot 
^fr- V" inclusion bod* because an inclusion body is insoluble. Pupo's 
insoluble fraction o^not contain any endogenous streptokinase activity. As noted 
by Pupo himself, the presence of a small amount of streptokinase in his insoluble 



fraction was contamination from the soluble fraction. The Office itself points out 
that when an enzyme is insoluble it is inherently devoid of activity. The point is 
that Pupo et al. dajsot express streptokinase in the form of aji inclusion body. 

The Office has taken an exactly opposite position, a position that is flatly. 
eojittadicM both by the passage from Pupo et al. at page 1 122. left-hand column, 
first paragraph, and the Office's own statement that an insoluble enzyme is 
inherently devoid of activity. Specifically, the Office statesj at the top of page 4 of 

the Office Action that: j 

Puoo does not need to explicitly say that the "insoluble fraction" is 
SuWe SKC. Any one of ordinary skill intheart f£H»t« 
once one prepares a recombinant enzyme (in this case being SKC) to 
P'ln Wi« most (if not all) of said enzyme * m .nsoluble form. 

But Pupo et al. donpt teach expressing streptokinase in an inclusion body. As 
noted above. Pupo et al. describe a method of making streptokinase wjthJffiUay. 
Cft ,nhilix a tionstep. As a consequence. Pupo's insoluble fraction Mi contam 
any endogenous streptokinase. As Pupo himself stated. th«j small amount of 
streptokinase activity found in the insoluble fraction was contamination from the 
soluble fraction. Pupo etal.. page 1122, left-hand column, first paragraph. The 
entire aim and goal of Pupo etal'swork, as is clearly state* at page U20, left-hand 
column, first full paragraph, was to make "a soluble protein.... while not includmg 
any solubilization... of the protein." In short. Pupo et al. djuioi describe 



constructs that drive the expression of inclusion bodies that comprise streptokinase. 

The Office Action also states . at the bottom of pagfc 4 of the Office Action, 
that "Pupo is merely cited to indicate that SKC preparation in inclusion bodies has 
been done prior to this invention." In reply, Applicants note that Pupo et al. dojiol 
teach the expression of streptokinase in inclusion bodies. ; Moreover, the present 
claims arenot directed solely to the expression of streptpkinase in inclusion bodies. 
The present claims positively require a construct that drives the expression of 



strept o^inft e fonnof m Mu si ,aW».nd fc rU Mfl .a|«h= ! «p«*» a «! !£ 

simply is no, taught. nor is it suggest, by Pupo e, .1. themselves -or an, of U* 
references cited by Pupo etal. ; 

The Office also states, in the sentence spanning pagesj4 .no 5 of the Office 
Action, that -The method u«d to remove contamination frorj. [me insoluble] SKC 
and what Pupo should have done to avoid contamination are foully irrelevant. 
Apollc^aEreeentirely.outmatv^theApplicants-priorargument^ 

Appl.ca.u- earlier-submioed and current argument. wM ch is aiflsaHv^, « 

.sol.bili*atio»s.ep. The only conclusion that can he draw, from Pupo's exact 
„ or ds>re ma. his insoluble fraction is toldof endogenous streptokinase acvUy. 
,„ conu^st. the present claims require ma. an enzymaUcaUy! active str^lcinase be 
expressed in the form of an jnTohihlr- jwlffijlo" lufe ! 

Specifically regarding Claim 3. this claim requires tpe exact DNA sequence 

required DNA s^nce. Therefore, the Pupo et a., paper |can»o. anncmate Clatm 

Because Pupo's insoluble fraction is devoid of any fndogenous su^tokinase 
activity, ^ile^oftepresentcUirns^directed^co^ormeu,*^ 

exprcs.s.reptoxinaseinaefonnof^^^^ 

ma, me rejection cf Claims 1. 3. and U under 5102(b) taj*. of Pupoetal. .s 
untenable. Withdrawal of the rejection is respectfully requested. 
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^T^Jection is respectfully «— »— -"4*- WF - n> " 7 W 
inScbn.te.t3l.. isau.ullydiffere.tprottinuaosttep.oki^c. IGF-n is totally 
unKl ,^„ s «ep WW n 1 «,lma^lydiff«».^«cid^ton 

streptokinase, and has no logic* link » s«p.okin.se In anyj fashion. la short, . 
pel o, ordinary skU! HSBli^ conciude. nor v,„uld 0= drovidrf any reasonable 
electa of success, tha, simply became IGF-.l can be sdlubilixed from an 
inclusion body, so Bo could stteptokinase. The produc,ion|of reccombmant. 
enzymaticall, active enzymes stapl, cannot be generalized;* 41s fash™. 

The remarks provided above with respect to the Pupp et 1. paper are 
repeated herein in fu... Briefly recappmg. Pupo « .1. do rf describe an express™ 
construe, v*ich drives the expression of inclusion bodies comprising streptokuuse. 
nor do Pupo e, ... describe a host transformed » contain such an expression 
consouct. Ar^^oetal/sinsolublefracUoncannothaveanyendogenous 
streptokinase activity because, as per me Office's own der,niuon, when an enzyme 
is insoluble it is inherently devoid of activity. j 

Stteptokinas. is a singlechain polypeptide having 415 ammo acd res.dues. 
See page 2. first full paragraph ofthe specification as filej. and SEQ. ID. NO: 3 
,n sttrk cor^st. .GP-II is only 67 amino adds long. & Schmiu e, .1 column 1. 
line 55, and SEQ. ID. NO: 1 of Schmitz e. ... In short, «. construe, clahned by 
Applicants 

pr^in^tisaSStottanmelOF-ndescriWta^. 

Applicant Iherefore submit ma, mis rejedion is clearly nnproper. There 
EBffil!a « Sa ^ »- "» ^lability to express IGF-I. 
antaclusionbod, and ,o recover the ac«ve IGF-n pro,e^. that the samecanbe 
done wtth sueptokinase. a protein ma, Umote ttan 500? larger than 



I 
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Proteins simply cannot be generalized in this fashion 



The IGR-II protein 



Proteins simpiy — © 

described in Schmitz is vastly s^er -an the streptokinase |— - *» 
claims. The 1GF-U protein is thus easier *° sohiblize than is streptokinase due to its 
vastiy smaUer molecular weight as compared to the moleculjr weight of 

stteptokinase. ^„ vastly different qualities, from 

It Uwell known that proteins can and do have vastly outer m 
egg whites to human hair. The simple fac, that Schmitz carf manipulate IOF-H »uo 

uotmeanUratttesame^bedoKWimstreptokinase. , 

Applicant therefore respcoAlly submit that the rejecuon of Claims 2. 4-5 
and 8-10 under 35 USC 8103(a) is untenable. Withdrawal of the same* 
respectfully requested. I 

CONCLUSION | 
Applicants submit mat the application is now in condition for aHowance. 
Early notification of such action is earnestly requested. j 

1 J 

Respectfully submitted, 
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™ P ITYTFNS1 ™ < }* TIM*. UNDFF ^7 H.F.R t §U3<>0Q 

Mail Stop Amendment 

Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 

To the Commissioner: 

Applicants petition the Commissioner of Patents and Trademarks to extend the time for 
response to the Office Action dated June 13, 2005 for one month frpm September 13, 2005 to 
October 13,2005. The granting ofthe requested extension oftime ^11 not extend the penod for 

response beyond the six-month statutory limit. ■ 

A check for $60 is enclosed to cover the petition fee. The Commissioner is hereby 
authorized to charge any additional fees or credit any overpayment ,to Deposit Account No. 1 8- 

I 

2055. I 




JoftpTT. Leone, Reg. No. 37,170 

DEwrrc ross & stevens s.c. 
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Madison, Wisconsin 53717-1914 
Telephone: (608)831-2100 
Facsimile: (608)831-2106 
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deposited with the United States Postal Service as 
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Alexandria, VA 22313-1450. 
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